LIM family transcription factors regulate the subtype-specific morphogenesis of retinal horizontal cells at post-migratory stages.
In the nervous system, transcription factor expression in progenitor and/or nascent neurons regulates cell type specification. Although the functions of these transcription factors at early stages are well established, whether or not they are required during late developmental periods remains an open question. To address this issue, we conditionally manipulated gene expression using a recently developed transposon-mediated gene transfer system combined with in ovo electroporation. In chicken retinas, horizontal cells are classified into three subtypes according to their characteristic neuronal morphology. Two LIM family transcription factors, Lim1 and Isl1, begin to be expressed in a distinct subset of nascent retinal neurons, which results in complementary expression of these genes in mature retinas in type I and type II/III horizontal cells, respectively. Overexpression of Isl1 in post-migratory horizontal cells represses endogenous Lim1 expression and increases the number of neurons with a dendritic morphology characteristic of type II horizontal cells, which normally express Isl1. Inhibition of Lim1 function by expression of a dominant negative form Lim1 perturbs axonal morphogenesis of type I horizontal cells. Therefore, we propose that LIM family transcription factors are required for subtype-specific morphogenesis of horizontal cells at later stages of retinal development.